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This paper introduces an information point factor and attempts to identify how it affects
saturation flow and their relationship at signalized intersections. An information point is
defined as any object, structure, or activity located outside of a traveling vehicle that can
potentially attract the visual attention of the driver. Saturation flow rates are studied at
three pairs of signalized intersections in Toledo, Ohio, USA. Each pair of intersections
consists of one intersection with a high number of information points and one intersection
with a low number of information points. Study results reveal that, for each pair of in-
tersections, the one with high information points has a lower saturation flow rate than the
one with low information points. A statistical analysis shows that the differences are
significant. Based on the saturation flow data of the paired intersections, information point
effect models are developed and presented in this paper.
© 2016 Periodical Offices of Chang'an University. Production and hosting by Elsevier B.V. on
behalf of Owner. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Background
Geometric, traffic, and environmental conditions can all affect
the saturation flow rate. HCM 2010 (TRB, 2010) states that the
following factors affect the saturation flow rate: lane width,
heavy vehicle, approach grade, parking lane and parking
activity, bus stop, lane utilization, turning traffic in a traffic3.
Gao).
al Offices of Chang'an Un
'an University. Production
se (http://creativecommolane group, crossing pedestrian to turning traffic group and
area type.
HCM 2010 (TRB, 2010) also provides an adjustment factor of
0.9 to account for larger discharging headways for intersections
located in central business areas. Past researches (Agent and
Crabtree, 1982; Niittymaeki and Pursula, 1997; Zegeer, 1986)
conducted in the past confirms this type of area effect, with
varying adjustment factor values from 0.93 to 0.99. Le et al.iversity.
and hosting by Elsevier B.V. on behalf of Owner. This is an open
ns.org/licenses/by-nc-nd/4.0/).
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and shopping area types on discharging headway, finding
only the recreational area type is significantly different from
other area types. Thus, they suggested a new area type
adjustment factor of 0.92 for recreational areas, with no
adjustment factor for other area types.
A Kentucky study (Agent and Crabtree, 1982) and Indiana
study (Perez-Cartagena and Tarko, 2004, 2005) found that
small- and medium-size communities have significantly
higher discharging headways than large communities. A
research report completed by the Texas Transportation
Institute (Bonneson et al., 2005) analyzed and provided
additional adjustment factors such as the number of lanes,
area population, traffic pressure, and speed limit. Severe
weather, unusual traffic composition, and special local
conditions can also greatly affect discharging headway
(Mukwaya and Mwesige, 2012). Turner and Harahap (1993)
mention that roadside land uses that generate parking and
non-transport activities can affect headways.2. Introduction
This study introduces a new saturation flow adjustment fac-
tor, known as “information point” or “distraction point” to
more quantitatively account for the effects of roadside char-
acteristics on saturation flow. In this paper an information
point or distraction point was defined as any object, structure,
or activity located outside of a traveling vehicle that can
potentially attract the visual attention of the driver. For
example, a roadside business can be considered an informa-
tion point. Crossing streets, overhead or roadside signals and
signs, bicyclists, roadside pedestrians, and certain events can
all be considered information points, as they can potentially
attract a portion of driver attention and affect discharging
headways. Certain information points can be located away
from the discharging vehicles, such as pedestrians on side-
walks, or a music concert on a plaza near the study
intersection.
Information points, such as high rise buildings, shops,
pedestrians, signs and crossing streets are densely distributed
in the downtown area. These information points can distract
driver attention away from driving, which results in higher
headways. Naturally, some intersections have more infor-
mation points than others, even if both are located in the
same central business area. The information point adjust-
ment factor is used to account for this difference. This paper
studies the information point factor were attempted to trace
by examining past the literature, and then conducting an
empirical study to isolate and identify the factor's effect.
According to a recent study by Klauer et al. (2014) of novice
drivers, looking at a roadside object while they are driving has
the same risk of crash or near-crash as sending or receiving
text messages, and a higher risk than eating. The study
shows how much impact these information points can have
on drivers. Studies show that when one lane of a three-lane
facility was blocked by an incident, the capacity reductions
were approximately 50%, rather than the 33% because of the
33% loss in physical capacity (Cambridge Systematics Inc,
1990; Lari et al., 1982; Reiss and Dunn, 1991). Therubbernecking impact of accidents on freeway traffic in the
opposite direction was evaluated in a University of Virginia
research report (Masinick and Teng, 2004). The term
rubbernecking refers to the driver's tendency to slow down
as he/she pass an incident to see what is happening. The
results show that the impact of the rubbernecking on the
capacity and delay in the opposite direction is significant.
When people drive without full engagement, consciously
or unconsciously, they may prolong their headways from
preceding vehicles. The more information points there are,
the more judgment or observations some drivers will poten-
tially make and process while driving, which can result in
larger headways. The first few queued drivers can see and
process most of the information while waiting for a green
signal. Drivers queued further behind may not be able to see
all the information points, such as street name signs, until
they drive closer to the intersection.
Advance street name signs that identify the next upcoming
intersections help drivers drive better and reduce headways,
resulting in a higher saturation flow [US Department of
Transportation (USDOT), 2009b]. A nationwide research
study by USDOT (2009b) shows that advance street name
signs reduce certain types of crashes related to way finding
(e.g., sideswipes due to last minute lane changes) at a
statistically significant level. Many near-miss incidents could
have happened before a real accident, and the last minute
lane changes certainly would disrupt the saturation flow and
prolong the headways. From this research result, it can be
inferred that the advance street name signs can reduce
discharging headways as well.
According to a United States Sign Council report of ‘Sign
Legibility Rules of Thumb’ (United States Sign Council, 2006),
the time that it takes a driver to detect, read, and react to
roadside signs increases as his/her traveling speed increases.
When the speed is low, the effect of information points is
low, and when the speed is high, the effect of information
points is also high. So logically, the more information points
there are, the lower optimum discharging speed that
produces minimum headway would be (Gao and Alam, 2015).
Recreational traffic can also be affected more by sur-
rounding information points. Commuters traveling to work
and back homemaynot be affected bymost of the information
points. In the discussion of how driver populations influence
capacities, HCM 2010 stated that the capacity of a freeway
segment traveled by recreational traffic is 10%e15% lower
than if the segment is traveled by commuter traffic (TRB, 2010).
Commuters consist of a higher proportion of the traffic
during peak hours, which results in a lower average headway.
A previous study shows lower discharging headways occur
more during peak time periods than off-peak periods
(Branston, 1979). Since longer queues are typically associated
with peak traffic periods, other studies found that higher
traffic pressure (longer queue) can reduce discharging
headways (Bonneson et al., 2005, 2006). Also, drivers who
pay attention to information points tend to drive on the
outer lanes so that they can better observe and prepare to
make turning maneuvers. Some studies imply that vehicles
traveling on the outer through lanes have higher headways
(Bonneson et al., 2005; McMahon et al., 1997). Large cities
and tourist towns consist of a higher percentage of drivers
J. Traffic Transp. Eng. (Engl. Ed.) 2016; 3 (4): 336e344338who are unfamiliar with the area they are driving in, so the
same information points can have a higher impact on the
discharging headway in large cities and tourist towns.
Within the same city, the recreational area drivers consist of
a higher proportion of tourists who are unfamiliar with the
area. Le et al. (2000) suggest a new area-type adjustment
factor of 0.92 for recreational areas. HCM 2010 (TRB, 2010)
provides an adjustment factor of 0.9 to account for higher
discharging headways at intersections located in central
business areas. High-rise buildings have more information
points per unit area and are typically located in downtown
central business areas which can contribute to the higher
discharging headways.3. Site selection
From the above discussions, it seems that information point
factor plays a role in determining intersection saturation
flow rates. However, there is no research that directly ad-
dresses this subject in the literature. Three pairs of signal-
ized intersections located in Toledo, Ohio, USA, were
selected to study the effect of information points. Each
intersection pair consists of one intersection with high in-
formation points around it and one intersection with low
information points.
The selection of these intersections was based on several
criteria. First, the intersections have relatively high traffic
demand during peak time periods, and the queue is quite long
because the HCMmethod considers the saturation flow starts
from the fifth vehicle. Second, the paired intersections
possess similar or ideal conditions (i.e., minimal presence of
heavy vehicles, 12-feet lane widths, level approach grade, no
curb parking, no bus stops in the vicinity, and acceptable
distance from adjacent intersections). This prevents factors
other than the one under consideration from impacting re-
sults. The third criterion is that the paired intersections are
spatially close along the same corridor. The 85% ormore of the
traffic that flows through one intersection goes through the
other one as well for the studied direction. The drivers are
expected to exhibit similar driving behaviors for traffic
movement under comparison. The fourth criterion is that
selected intersections either have long left turn lanes or left
turning movements are prohibited for the studied direction.
This prevents the large discharging headways due to the
turning traffic leaving the through lanes.
Different types of information points have different levels
of distraction effects on drivers. How to quantify the distrac-
tion effects of various information points is a challenging task.
In this study, the number of trips generated by a particular
information point is used to estimate the distraction effect of
that information point. The assumption is that an information
point generating a higher number of trips will have a higher
visual distraction impact to drivers. The Trip Generation
Manual, 9th Edition (ITE, 2012), was used to conduct the trip
generations for different land uses (i.e., information points)
around studied intersections. To be consistent with the
study time period, the trip generation rates for PM peak
hours were used. The total trip generated by an intersection
is calculated by adding all the trips generated by each of theinformation points located in the intersection area. The
intersection area is designated as the area within 350 feet of
the intersection. Any information point located within this
area is considered in the calculation. The total is divided by
100 trips, and the resulting figure is defined as the
information number for the intersection. It is as shown in
Eq. (1).
Information number ¼ Total trips generated
100 trips
(1)
This information number is used to estimate the intensity
of the information content at an intersection. A higher infor-
mation number means more visually intensive information
points exist at the intersection.
The three pairs of intersections (six intersections total)
selected for the study of information point effect are as
follows:
1. Eastgate Rd/Airport Hwy and Reynolds Rd/Airport Hwy (EB
direction)
2. 11th St/Monroe St and Erie St/Monroe St (WB direction)
3. Jefferson Ave/Erie St and Adams St/Erie St (NB direction)
The above intersection traffic signals run according to time
of day plans. The signal phase timing splits are fixed during
data collection periods and do not vary with traffic demand
density changes. The traffic signals at the paired intersections
are in coordination mode. The local signal maintenance
agency adjusted the signal timing parameters during data
collection time periods so that the desired length of queues
could be observed. Comparable queue lengths and sufficient
green time to clear the queue each cycle eliminate the traffic
pressure effect to the discharging headways (Le et al., 2000;
MUTCD, 2009a).
Fig. 1 shows the lane configurations of the studied
approaches of the paired intersections. The eastbound inner
through lanes of Airport Highway's paired intersections were
used to study the information points effect on saturation
flow. This segment of Airport Highway has a speed limit
45 miles/hour. The designated left turn lane for the studied
approach is over 200 feet and connects to a two-way left
turn median lane. Left turning vehicles can exit to the left
turn lane early enough to avoid affecting through vehicles.
As these two intersections are half a mile apart, similar
driving behavior can be expected. Both intersections have
nearly ideal conditions, as shown in Table 1. This singles out
the information point effect to be studied and compared if it
significantly affects the discharging headway. Both
intersections have advance street name signs.
For Monroe Street's paired intersections on Monroe
Street, the westbound inner through lanes were studied. No
westbound left turn is allowed at either of the two in-
tersections because the crossing streets are one-way streets.
These two intersections are located within a quarter mile
from each other. For the paired intersections on Erie Street,
the second lanes counting from the west side on Erie Street
were selected at both intersections. This segment of Erie
Street is a northbound, one-way street. These two in-
tersections are about 1000 feet apart. Other conditions are
shown in Table 1.
Fig. 1 e Lane geometry of the studied approach in paired intersections. (a) Eastgate Rd/Airport Hwy. (b) Reynolds. Rd/Airport
Hwy. (c) 11th St/Monroe St. (d) Erie St/Monroe St. (e) Jefferson Ave/Erie St. (f) Adams St/Erie St.
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residential area. There are several single family houses and an
apartment adjacent to the intersection.
Table 2 contains the PM peak trip generation data for this
intersection's information points. The total trips generated
by all information points surrounding this intersection is 12Table 1 e Conditions of the paired intersections.
Intersection Heavy vehicle Lane width (fo
Eastgate Rd/Airport Hwy <2% 12
Reynolds Rd/Airport Hwy <2% 12
11th St/Monroe St <2% 12
Erie St/Monroe St <2% 12
Jefferson Ave/Erie St <2% 12
Adams St/Erie St <2%* 12
Note: *The eastside outer lane is designated as a bus lane and has no imtrips. As seen in Eq. (1), the information number is 12 trips/
100 trips ¼ 0.12 for this intersection.
The intersection of Reynolds Rd/Airport Hwy is lined with
commercial businesses, including Verizon Wireless, Pier 1
Imports, Hidden Television, Starbucks, Wendy's, Baskin Rob-
bins andValvoline Instant Oil Change. Table 2 contains the PMot) Approach grade Curb parking Bus stop
Level No No
Level No No
Level No No
Level No No
Level No No
Level No No
pact on the traffic of the study lane based on observation.
Table 2 e Trip generations.
Code Description Dwelling unit Trip per unit Trip
Eastgate Rd/Airport Hwy
210 Single-family detached housing 5 1.00 5.0
220 Apartment 12 0.62 7.4
Intersection area total trips 12.4
Code Description Floor area (sf) Trip per 1000sf Trip
Reynolds Rd/Airport Hwy
934 Fast food restaurant with drive-through window 2304 33.84 78.0
937 Coffee/donut shop with drive-through window 1380 42.80 59.1
863 Electronics superstore 1900 4.50 8.6
940 Bread/donut/bagel shop with drive-through window 1800 18.99 34.2
890 Furniture store 11,440 0.45 5.1
862 Specialty retail center 3960 2.71 10.7
941 Quick lubrication vehicle shop 3 service bay 5.19 15.6
Intersection area total trips 211.2
11th St/Monroe St
530 High school 31,391 0.97 30.4
942 Automobile care center 6000 3.11 18.7
110 General light industrial 4982 0.97 4.8
710 General office building 14,250 1.49 21.2
Intersection area total trips 75.2
Erie St/Monroe St
710 General office building 67,246 1.49 100.2
814 Variety store 5486 6.82 37.4
931 Quality restaurant 10,341 7.49 77.5
890 Furniture store 9120 0.45 4.1
Intersection area total trips 219.2
Jefferson Ave/Erie St
710 General office building 13,500 1.49 20.1
730 Government office building 21,816 1.21 26.4
912 Drive-in bank 1200 24.30 29.2
Intersection area total trips 75.7
Adams St/Erie St
710 General office building 86,690 1.49 129.2
730 Government office building 169,712 1.21 205.4
912 Quality restaurant 1162 24.30 28.2
Intersection area total trips 362.8
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points. The information number of this intersection is 2.11,
which is higher than that of the intersection at Eastgate Rd/
Airport Hwy. Therefore, for the pair of intersections on
Airport Hwy, the intersection of Reynolds Rd/Airport Hwy
has high information points, while the intersection at
Eastgate Rd/Airport Hwy has low information points. This is
summarized in Table 3.
The pair of intersections on Monroe Street are both located
in downtown Toledo. A high school, law office, auto care
center, and light industrial building are adjacent to the inter-
section of 11th Street/Monroe St, resulting in 75 trips and anTable 3 e Saturation headways and flow rates of paired inters
Intersection Information number Saturation h
Eastgate Rd/Airport Hwy 0.12 (low) 1.8
Reynolds Rd/Airport Hwy 2.11 (high) 1.9
11th St/Monroe St 0.75 (low) 1.8
Erie St/Monroe St 2.19 (high) 1.9
Jefferson Ave/Erie St 0.76 (low) 1.9
Adams St/Erie St 3.63 (high) 1.9information number of 0.75. There are several multi-storey
office buildings and retail stores, two restaurants and a
furniture store around the intersection of Erie St/Monroe St,
resulting in 219 trips and information number of 2.19.
The pair of intersections on Erie Street are also located in
downtown Toledo. There are two office buildings and a bank
adjacent to the intersection of Jefferson Ave/Erie St, which is
represented by an information number of 0.76. There are four
multi-storey office buildings, the Lucus County Court, and an
Italian restaurant adjacent to the intersection of Adams St/
Erie St, which is represented by an information number of 3.63
and summarized in Table 3.ections.
eadway (s) Saturation flow rate (veh/h) Sample size
4 1957 328
3 1865 328
6 1935 430
2 1875 430
0 1895 450
5 1846 450
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An iPhone 5 and the app “Anycourse Stopwatch” were used to
collect headway data. The app allows the headway data to be
saved for each signal cycle and is accurate to 1/100 of a second.
The app also features volume buttons to control the start,
split, and stop operation of time recording. The added con-
venience allowed researchers to record without looking at the
screen, which increased data collection accuracy. Also, the
recording can be conducted with a smart phone placed in a
pocket. Thus, drivers assume the surveyor is a regular
pedestrian and gives him/her no extra attention. This mini-
mizes the impact to driver behavior and allows the collection
of more authentic headway data.5. Data collection method
Data collection for the intersections focused on the through
movements of the inner through lanes. The collection time
period was focused on PM peak hours (i.e., 3:00e5:00 PM)
under sunny or partly cloudy weather conditions. The traffic
was normal with no incidents nor construction activities.
Vehicles were recorded when their front axles crossed the
stop line, and the measurement started at the beginning of
the green signal. During the measurement period, the last
vehicle in the stopped queue was noted when the signal
turned green. The time when each of the vehicles' front
axles crossed the stop line was noted until the last queued
vehicle.
Data collection for the paired intersections was always
concurrently conducted during the same time periods. During
each data collection session, the surveyors switched their data
collection intersections. This balanced out the effects of
different surveyors on the saturation flow data.6. Data analysis
For each paired intersection, let X be the saturation headway
of one intersections and Y be the saturation headway of the
other intersection. This study is interested in when Z ¼ X  Y,
where Var(Z) ¼ Var(X) þ Var(Y)  2Cov(X, Y) and Cov(X, Y) > 0,
including that aggressive drivers tend to have small headways
and conservative drivers tend to have large headways. Thus,
Var(Z) < Var(X) þ Var(Y). Theoretically, a paired t test to
identify the saturation headway difference between two in-
tersections is ideal for data analysis. This is because it reduces
the variance of Z. However, it is difficult to match the paired
discharging headways in the data collection and analysis
process. One reason is that a vehicle initially at queue position
5 of the first intersection may stop at queue position 1 at the
second intersection. Therefore, the 2-sample t test (unpaired)
was used to analyze the data provided with a larger sample
size. The 2-sample t test is a conservative approach. If the
information point effect is significant in a 2-sample t test, then
it is significant in a paired t test.
A large sample size is needed for the 2-sample t test
because the large amount of variance in discharging headwayof different vehicles can obscure the somewhat less dramatic
difference in discharging headways of the two intersections
due to the information point effect. In this study, over 300
signal cycle data were collected for each intersection.
Since the values of discharging headways may change at
different queue positions, the average saturation headway of
each signal cycle was calculated by averaging the headways of
the 5th to 12th vehicle in a standing queue. Any vehicle
queued behind the 12th vehicle was not counted in the satu-
ration headway analysis. This prevents a queue position effect
from obscuring the information point effect.
Buses, mid-sized delivery trucks, and large trucks were
excluded from the analysis to avoid the potential impact of
large vehicles on queue discharge. All vehicles behind a
large vehicle were also excluded. Thus, the observations
mostly consisted of passenger cars, small vans, and pickup
trucks.
For all the three paired intersections, the saturation flow
statistics and intersection information number associatedwith
each intersection are summarized inTable 3. Intersectionswith
high information points exhibit higher through movement
saturation headways than respective intersections with low
information points. The 2-sample t tests conducted using
Minitab indicate that differences are statistically significant
with P < 0.001 for all paired intersections. A statistically
significant result could still be expected if a paired t test had
been done due to 2-sample t test being the more conservative
test in this study for the reason discussed previously.7. Development of information point
adjustment factor
Based on HCM capacity analysis procedures, a given lane
group's saturation flow rate is expressed as follow
Sfield ¼ Sbase  Fother  finf (2)
where Sfield is the saturation flow rate computed from field
data (passenger car per hour green time per lane: pcphgpl),
Sbase is the saturation flow rate under ideal conditions
(pcphgpl), Fother is the total effects of all adjustment factors
except the distraction point factor, and finf is the information
point (or distraction point) adjustment factor.
Since saturation flow rate S is 3600/hs and all other factors
are under ideal conditions, Fother is 1 in this research. The
information point adjustment factor can be calculated as
follow
finf ¼ hbase

hfield (3)
where hbase is the saturation flow headway under ideal con-
ditions (s), hfield is the saturation flow headway computed
from field data (s), and finf is the information point adjustment
factor.
The base condition headway (hbase) is considered as the
discharge headway with no or very few information points. All
other factors are under ideal conditions. Among all the selected
sites, the intersection of Eastgate Rd/Airport Hwy is considered
the base condition, with only 12 trips generated by the inter-
section area information points. The saturation headway
J. Traffic Transp. Eng. (Engl. Ed.) 2016; 3 (4): 336e344342collectedat this site is consideredhbase. Thesaturationheadway
collected at any other site is considered to be the field condition
headway (hfield) under different information point impacts. The
information point adjustment factor is calculated by Eq. (3).8. Information point adjustment factor
calculation
Based on the saturation headway data contained in Table 3,
the information point adjustment factor is calculated using
Eq. (3). For example, the average saturation headway for
Eastgate Rd/Airport Hwy is 1.84 s, and the saturationTable 4 e Calculation of information point adjustment
factors.
Intersection Information
number
Information
point adjustment
factor
Eastgate
Rd/Airport Hwy
0.12 1.00
Reynolds
Rd/Airport Hwy
2.11 0.96
11th street/Monroe St 0.75 0.99
Erie St/Monroe St 2.19 0.96
Jefferson Ave/Erie St 0.76 0.97
Adams St/Erie St 3.63 0.94
Fig. 2 e Regression equation and fitted line plots. (a) Saturation
and information number. (c) Information point adjustment factheadway for Adams St/Erie St is 1.95 s. As seen in Eq. (3),
finf ¼ 1.84/1.95 ¼ 0.94, and the information point adjustment
factor for Adams St/Erie St is 0.94. Similarly, all information
point adjustment factors of the intersections are calculated
and listed in Table 4.9. Information point effect models
With the collected and derived saturation flow character-
istics data and associated information number, informa-
tion point effect models can be developed using the
regression function of the Minitab statistical analysis
software.
Based on the saturation headways and associated infor-
mation numbers contained in Table 3, a linear regression
analysis was conducted for both variables in Minitab. The
information number is the predictor variable and the
saturation headway variable is the response variable. The
resulting linear regression equation and the plot are
contained in Fig. 2(a). The R-Sq value indicates that the
information number accounts for 84.1% of the variation in
saturation headway. A visual inspection of the plot reveals
that data points are randomly spread around the regression
line, implying that there is no systematic lack of fit. The
saturation headway increases as the information number
increases. When the information number is increased by 1.0,
the saturation headway increases by about 0.03 s. Measured
in the units of the response variable, S is the standard errorheadway and information number. (b) Saturation flow rate
or and information number.
J. Traffic Transp. Eng. (Engl. Ed.) 2016; 3 (4): 336e344 343of the regression. The lower the value of S is, the better the
model predicts response.
Considering the information number as the predictor var-
iable, a regression model is developed for the saturation flow
rate, with an R-Sq value of 83.4% as shown in Fig. 2(b). The
information point adjustment factor model has an R-Sq
value of 85.6% as shown in Fig. 2(c). Data points for both
models are randomly spread about the regression line,
implying that there is no systematic lack of fit.10. Further discussion
To counter the information point effect, an advance street
business sign is proposed. The design concept of the proposed
sign is shown in Fig. 3, which conveys the names of the
businesses located near the approaching intersection.
Similar to the advance street name sign, the advance street
business sign can also improve intersection operation and
safety and is especially helpful for saturated or over
saturated intersections with long traffic queues located in
recreational areas and large cities where tourists abound.
Large cities and tourist towns consist of a higher percentage
of drivers who are unfamiliar with the area. Thus, the same
information points have a higher impact on the discharging
headway in large cities and tourist towns than in small
cities. The advance street business sign itself is another
information point that can have an adverse effect on
drivers. Therefore, additional human factor research is
recommended before implementing such new signs. A
dynamic electronic version of the sign that turns off the
messages when the queue begins to move can prevent
adverse effects from happening. The cost of making such a
sign, however, is expected to increase. Street business signs
should also be considered in stretched intersection design
due to its unique lane configuration (Gao, 2016).
The highest information number used in developing the
information point effect models in this study was 3.63.
Some intersections have much more information content,
and therefore, possess much higher information numbers.
How will those intersections affect drivers? When the in-
formation number is high enough and exceeds an averageFig. 3 e Street business sign.driver's mental processing capacity, will the driver simply
ignore the extra information points or slow down signifi-
cantly? Is there any relationship between intersection safety
and its information number? Future research will need to
address these questions.11. Conclusions
Based on previous research and the study of three pairs of
intersection saturation flows in Toledo, Ohio, this paper con-
cludes that information points affect the saturation dis-
charging headway at signalized intersections at a statistically
significant level. An information point is defined as any object,
structure, or activity located outside of a traveling vehicle that
can potentially attract the visual attention of the driver. To
counter this effect, street business signs, which can be used in
stretched intersections designs and some signalized in-
tersections with long queues and unfamiliar drivers, are pro-
posed in this paper. Further research is needed to study
driving behaviors at intersections with extremely high infor-
mation numbers. The relationship between intersection
safety and its information number should also be investigated.r e f e r e n c e s
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